STATEMENT OF WORK (SOW)

September 15, 2010 

NASA SOFIA Boeing 747SP Aircraft – VHF Navigation System Modernization to meet Worldwide Flight Operation
1.0 Purpose: 
NASA has a requirement to purchase 2 each VHF navigation systems (Rockwell Collins Model No. NAV-4000 (Dual ADF, Brand Name or Equal) and 1 additional spare NAV-4000 receiver (VOR, ILS, Marker Beacon, ADF Receiver, Part Number 822-1465-001, Brand Name or Equal), associated documentation, and miscellaneous hardware that is compliant with Sections 3.0 through 6.0 of the SOW.  The VHF navigation system supplied must meet Federal Aviation Administration (FAA) or equivalent airworthiness standards and Technical Standard Orders (TSO) qualifications where appropriate.

2.0 Background:

The National Aeronautics and Space Administration (NASA), operates a Boeing 747SP aircraft as an airborne infrared observatory.  This aircraft is based at Dryden Flight Research Center (DFRC) in Southern California and is stationed at the Dryden Aircraft Operations Center (DAOF).  As owner and operator, NASA is responsible for compliance with both Federal Aviation Administration (FAA) and International Civil Aviation Organization (ICAO) flight regulations, however, this aircraft is self certified by NASA as a “public use” aircraft and does not require FAA certification.  The Stratospheric Observatory For Infrared Astronomy (SOFIA) aircraft is a Boeing 747SP.  The "SP" designates that this is a “special performance” version of the 747, designed for faster time to climb and longer range than the basic model. The aircraft has been heavily modified for its new role as an airborne observatory.  Other than structural modifications, the aircraft is currently equipped to meet FAA flight regulations dating back to the 1990s when it was purchased from United Airlines by NASA.  The current outdated package of avionics currently configured in the aircraft is not suitable for flight through most controlled air space in the United States and is seriously restricted in European airspace.

Fulfillment of this requirement will resolve the deficient condition of the avionics systems, specifically the VHF navigation system, to allow unrestricted flight throughout the world.  Basic RNAV or basic referenced navigation aids, automatically determines aircraft position by processing data from one or more sensors and guides the aircraft in accordance with appropriate routing instructions. Current (RNAV) area navigation operations are required to satisfy a track keeping accuracy of ± 5 Nautical Mile (NM) for at least 95% of the flight time. To meet the accuracy requirements of B-RNAV and the future P- RNAV the aircraft VOR receiver must be capable of lateral track keeping accuracy of better than or equal to +/-1 Nautical Mile for 95% of the flight time in accordance with JAA TGL-10 rev 1.  It must have FAA airworthiness in accordance with circular AC90-45A, ED-76 /DO-236A, and FAA TSO-C115 as well as be compatible with the auto VOR station tuning via a flight management system to meet Controller Pilot Data Link Communications (CPLDC) interface requirements.  A critical requirement for European flight is the carriage of a VHF Navigation receiver with certified FM immunity. Since 1 January 2001, VHF broadcasting stations in Europe are allowed to operate with reduced restrictions and increased transmitter power levels. This has a significant implication for aircraft with VHF navigational receivers, especially VOR and ILS. Consequently, for safety reasons VOR and ILS receivers in aircraft are now required to be protected against potential interference from VHF broadcast transmissions.  This entails the use of FM immune VHF equipment by modification of existing equipment or re-equipage. The current VOR/ILS receiver systems on SOFIA are not FM immune.  The VOR/ILS receivers must meet the following specifications.

3.0 VHF Navigation systems. Requirements/Specifications

· Digital signal processing of tuning
· High-speed ARINC 429 I/O buses provides tuning, digital audio, maintenance data and software data loading capability

· ARINC 429 and CSDB tuning capabilities providing a variety of installation options
· Digital audio I/O in addition to analog audio

· 8.33 kHz channel spacing and VDL Mode A and 2 data link operation

· ARINC characteristic 750 data interface compatible with communication units

· Minimum output power of 18 watts provides up to 200 NM coverage

· Meets latest DO-160D Change 1 environmental requirements (categories KA RF susceptibility, H emissions, A3 Lightning, TCC1R and SLM vibration)

· Meets ICAO Annex 10 FM immunity requirements (DO-186A)

· Internal diagnostic capability with fault code read out
· Comprehensive maintenance software package works with aircraft maintenance computer and service center test software
· Digital receiver and transmitter technology minimizes component aging and drift associated with analog circuitry; allows upgrade path to new technologies such as VDL Mode 3 and Mode 4

All Units must meet:

· FAA TSO C37d, C38d, C128 C37c, C38c

· EUROCAE ED-23, ED-24

· Software DO-178B Level C

· FCC Part 15, Part 87 (Emission

· designator 5K0A3E,

· 10K0A3E, 14K0G1D)

· Environmental DO-160D Change 1 DO-160A

· EUROCAE ED-14A ED-14A

4.0 Supporting Infrastructural requirements

· Latest configuration model(s) with all current modifications and service bulletins.

· VOR, ILS, Marker beacon, ADF receiver (Rockwell Collins Model No. NAV-4000, Part Number 822-1465-001 (3 ea), Brand Name or Equal to)

· Required installation kits (2 ea) (does not include wiring)
· Relays; Power, antenna switching, Mounts, related specialized hardware, in the quantity required to support (2) VHF Navigation receiver(s) installations.
· Dual ADF Antennas (2 Sets) (Rockwell Collins: model number ANT -462B P.N. 622-7384-001) or equal name brand.
· Radio tuning unit (2 ea) (Rockwell Collins: Model number RTU-4200 part number 822-0668-011) or equal brand name.
5.0 Technical Data requirements

· Maintenance manuals ( including Unit repair and on aircraft maintenance)

· Parts manuals (IPC/IPB)

· Operations manuals

6.0 Integration and Operation support

· Installation schematics. (Schematic supplied by manufacturer for typical installation).

· Customer support service (Email or telephone support available through successful operation)
· Operators Instructions (CD/DVD preferred, typically supplied by manufacturer)

